The influence of contact guidance on chemotaxis of human neutrophil leukocytes.
Chemotaxis of human neutrophil leukocytes moving on or in aligned 3D fibrin gels is more efficient if the cells are moving along the axis of fibre alignment than if they have to cross the fibres. This was shown by using two assays, one in which the cells were responding to a distant (600 micrometers) gradient source diffusing from a filter paper impregnated with formyl-Met-Leu-Phe and incorporated into the gel, the other in which the cells were responding to nearby (20--30 micrometers) Candida albicans spores in serum. In the former assay, impairment of chemotaxis across the axis of fibre alignment was highly significant. In the latter, cells showed efficient chemotaxis to the spores, but took more irregular paths when crossing the aligned fibres than when running along them. Neutrophils show contact guidance in aligned collagen or fibrin gels (Wilkinson et al., Exp cell res 140 (1982) 55) [1], thus the cells were subjected simultaneously to two directional cues in these experiments, one the chemotactic gradient and the other a contact guidance field. These cues may reinforce or interfere with each other depending on their relative orientation. Since many tissues in vivo show alignment or more complex forms of patterning, tissue architecture is likely to be an important determinant of the efficiency of cellular mobilization in inflamed or infected sites.